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Abstract (Basic) : EP 989685 A2 

NOVELTY - The CDMA rake receiver estimates an interference wave 
power value based on a measured delay profile and extracts valid data 
from the profile based on this power value. Several correlation peak 
positions are detected from the extracted valid data. Path allocation 
to the rake reception circuit (7) is determined based on the positions. 

DETAILED DESCRIPTION - An independent claim describes a CDMA 
receiver characterized by comprising a rake reception circuit for 
performing in-phase synthesis of reception signals from several paths, 
and two independent claims describe a CDMA receiver. An independent 
claim describes a path detection method for a CDMA receiver including a 
rake reception circuit for performing in-phase synthesis of reception 
signals from several paths. An independent claim describes a path 
detection method for a CDMA receiver and an independent claim describes 
a recording medium which records a path detection control program for 
causing a computer to perform path detection in a CDMA receiver. 

USE - As a code division multiple access (CDMA) receiver with a 
rake reception circuit for performing in-phase synthesis of reception 
signals from several paths. 

ADVANTAGE - Can greatly reduce the processing amount in a path 
search section, reduce current consumption, simplify the hardware 
arrangement and improve follow-up characteristics with respect to 
changes in path. 

DESCRIPTION OF DRAWING (S) - The drawing shows a block diagram of 
the arrangement of the rake receiver, 
the rake reception section (7) 
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ABSTRACT 

■* 

PROBLEM TO BE SOLVED: To provide a CDMA receiver in which processing 
quantity for arithmetic operations of a path search section is considerably 
reduced by a large margin, the current consumption is reduced, the hardware 
configuration is simplified, and the tracking performance with respect to 
fluctuations in paths can be improved. 

SOLUTION: A mean value calculation section 11 of a DSP 1 calculates the 
mean power of a delay profile and a valid data discrimination threshold 
calculating section 12 calculates a valid data discrimination threshold 
value to discriminate whether, or not correlation data of the delay profile 
are valid path data, based on the means power. A valid data discrimination 
section 13 discriminates valid data of the delay profile, based on the 
valid data discrimination threshold, to select only valid correlation data 
and stores the selected data to a valid correlation data table storage 
section 15. A correlation peak position detection section 17 detects a 
plurality of correlation peak positions and stores them to a detection path 
table storage section 16. A rake path assignment section 18 decides path 
assignment to a rake reception section 7. 
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«W<^*2 OHJSWtCtSR a k eSffgg^/^ih- 
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[0 0 6 4] *1\ i®^°7r ^^m&U2^bMM 

41) , D S P 8 0|««^8 1 i*#»-r-i?¥y5£ 
ffll 3 ^*»*JfirSl»^ii»^n 7 r^T^ffl §8fflE« 

7f^S42) 0 ^$X-^J^L#^{fitfg£i$8 2 

t 5 — ^*ISU#t^ffl*:3(fttJ-r5 (09;*7^:7 P S4 
3) 0 

to 0 6 5 ] ^Sirr-^ipJSS&i 3I^II7 p p7t^^ 

[0 0 6 6] ffiiatr-^ffiatttijffii Ttt^rafflH-r- 

6^^0^<Z5*#$i:tt«^S:«#i-S (H 
^^S 4 5) 0 
[0 0 6 71 MC, Rake/^|iJ^T^18fiR 
a k eSfEW7{C»Urtt£lJLfc^^4:Jt«-t--5 (09 

7r^s46) o cittern, d s p siasiffi^n 
[0068] #$g9i<joss2 <nmM$4T'&m 1 otc 

[0 0 6 9] Hi 2tt**WO*3(7?ia6ffiJ{Cj:SRa 
T, **W<7>*3(7>||lfcffj{C«t5Ra k eafSK«(A, 

dsp 8 rt(c5p±&«*«-w» 1 1 tovrnmskRxfiikxm 

— *¥y«L#^ffiff»W8 3 *rftJDUfc&^(4, 0 8 
^t*ISOl2 0lM')(^t5R a k eg{§3£g£P3 

lt#?5 6 P-«fiSS3Ro»f^tt*:*Wo»i <& 

[0070] 8 iii«-»T-^*j«»i 3 



(8) 2000-134135 

L4 

49J«U#^fflEW-atW8 3 1 IT'ff®^ 

«8 lT-*ft§R$iXfc**tr-^fflxX (Xtt^fg^L 
fcfcfc:0fl;fctt, 6dB) ^t»T-mi^^Ib^ 

[0 0 7 1 ] Hi 3 tttgl 20D S P 8 Ojt&SftflsS:;^ 
f7P-f t-ht^5, ^JtkB 1 2X1*18 1 3 
SbT**WO»2^|gaEffi|{- J:5R a k e§ffg^<£> 

^^5fS1t^ 1 4 rtKRttTfc, ROM^7D5/b'7^^ 

[0 0 7 2 ] ST, agffi^o^r ^^iBMSffl2 3&>bilffi 
:/ n 7 r^^ffS^T off 5£ (0 1 S^t 1 

s 5 1 ) , d s p 8 o^i&tt^tntas 1 1 ternm-?* y 

r>f^¥*&«*S:ft#-rs (ll 3^7^3 5 2) 0 
ffla £:g£iiT6 (Hi 3777^5 5 3) 0 

[0073] ^(Dmmmiftm^ic Dspsot^i 

«»«8 1 tt^#'T-*4HJtt»l 3^=fiT»*iJ«i-SS(Kc 

^<Ojft;*:ffi«»*:fT5 (il377^S54) 0 fa 
^-**J^U£tM«§f3M|5 8 3li*^{i^^^5 8 1 T-^ 

^fcHT6 (113^7^555) o 
40 [0 0 7 4 ] #S&x-^*I^L#^fflW-*«8 3 li*|±J 
Lfc^»^-**J«L#vM16a, b*J4;«U 
^*iJSUg;^ffla >*»^-**JSL#^ffib T-fcixl* 
(113^7^556) , t^lf-^«L#^Ia 
Sr^ra-r — ^^JgL^^It L (113^7^35 

7) , =er»7 !r -^*ijsb#^ffl[a <^7 sr -^¥ij^L^ 

^^ffl[bT-*>tt« (113^77^356) , ^X-^ 

*y^u#i^ffib ^^rg&'r-^^L^^ffl^i-s (Hi 

3^7^S 5 8 ) o 

[0 0 7 5 ] m%h"f— * *U3EW 1 3 (iii^r P77-<^ 
5(7 ^-^^b*»7 ar -~^*iJ3£U$V^fflW-JJ»8 3fgail 
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[0076] fflBatr-^ffi«*tb«i ift^wnmy*- 

6 Ui*tfv**<o;fc£ 5 (H 

1 3^x^^S 6 0) o 

[0 0 7 7 ] Rake ^^I'J "9 MaTSlS 1 8 13 R 

a k egfS«7{c*fLr*tHLfc^^«:*B3E-*-S (Hi 
3^x^^S6l) o wix^^, D S P 8 \$mte-7* y 

T**$nfc**^-^ffli«BMbr--^tt«*w« i 7 
[oo78] ^mm<om 3 o^jsw-c^h 101; 

;^-fJ:5fC slJC^ci 7 t 4 Mzffl %>ii*tj: 

[0 0 7 9 ] H 1 4 13*38^0^4 O^S6W^J:SR a 

T, *»W<7>»4 0^afff|tC,tSR a k eSffgtfl 
D S P 1 rtCO^^m^tf^^ llCRake s**W\*> m 

(^-r**WO*io|51S^{cj;SR a k eS«SI«i: 

onisfffjtct sr a k e^mmw<Dmrft mmx-jbz> 0 

[0080] sp*&«*tf3(Wi 1 iixffloa*«:lft^>r =: 

^ mmmm -.mm) cMt^^^f-^^fy^ 

yUg*)&»fcR a k e'*;*SJ!? 1£T»1 8 3&*}f ^"S^;* 

[0 0 8 1 ] :tiiaot, ¥*&«;t/W-*«5 1 i ttfSfS 

[0082] H 1 5 I2H 1 4 COD S P 1 OM^t&fE^:^ 
BLT*«IWC0«4O*JfeWtCj:-6R a k e Sift SB CO 
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[oo8 3] iijg^c^r -< ^mm$$2frbmm 

s 7 i ) , d s p i (o^m^^m 1 l*-^£>;£*!> fe 

titz.m^m & <o&M7 * ? r << /^lAi m u , 

[0 0 8 4 ] 1 1 tt^@otf#ffii:««p 

(H 1 5*7- y^S 7 3), tttfTjgtt^n y y 
4 /K7)5p*9«*S:ff3l + S (HI S^f^S 74) a 

iT-*^)t^«*(c^^KKSixfcU#^ffi«» (3£ 

ft) ^SSir (gH^*?-±T) ^a^-^iwseLS^ 

fifi£r£ffi-f5 (ll5^f^S75) . 
[0 0 8 5 ] ^»<r~**!l5£«5 1 3 1^11^^77^^ 

[0086] ffiistf-^ffieijifiim 7 tt^rsbffiBa^— 

6 S ittli: S:«#t5 (H 

1 5^x ^^S 7 8) 0 

[0087] Rake K> M TSB l8fiRaket 

7*5 7 9) o r 5P*S«*tt-«3l5 1 1 iC R a k e 

« (Il5^7s//S80) , ±U(D%imX*WrW- Lfcfl 
Ba^-^O^r^SPjSjeSs&^R a k e^*I'J!?^TS& 

[0 0 8 8] t»f-^*iJ)EU#V^IfHHlSl 2(i5p*& 

^flt«* (36*) 4r^^LT (#tf-fr*M*rT> ^-r- 
^ ^^J^U^ ^M^r^tti I (I15^75'7 P S81) , S 
tliLfc*S6x-^*JSU#^ffl[Sr«#-t-S (115^7 
y7§ 8 2 ) o 

[0 0 8 9 ] ^^m;*ff»^l5 1 i ii4(Ricom^M 

^{C^^Ul^ (115^7^5 7 3) , mm^u 7r^ 
5^ ^7 :f -^¥iJ^L^^ill^^7 :r -^*iJ^ 1 3ICi^ffi 
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[0090] 'firsb^-^ipjswi 3ii»m^oy 7 ^/u 

[0 0 9 1 ] fBHtf-^ffiWaUffil 7tt=r»ffl§8-r — 

R££nfc»offiB8tr-^£«fflU 

6(::^co/*;*0;*#££teg££t£#t-^ (H 
• 1 5*7" y-7§ 7 8 ) c 
[0092] Rake A**! 4 9 ^ TH5 18lj:Rakeg 

^579) 0 Z.tl£Lfe, DSPll4S87 p P7r^^» 
SfB2^fei«ISj»Tft*^< S*T-ft*>, _bfS£f^«*0 

[0 0 9 3 ] _h*£Lfc J; 5(C, #*93o!B4 OSSJfeff"]"? 

[0 0 9 4] Hi 6tefcm*M<V3 5<vmM&i\Z£&R a 

T\ **W^K5 0Hlj6W(Cj:5R a k eSftSIStt, 
DSP8^lOt^Ii^8 lCRak e^^S'Jf9^T 

^&&m<om 2 (Dmmmz £ z> r a k e§:mmwtm 

[0 0 9 5 ] M:*mmm%8 ll^Rake 
«l 8 2*?B*^£'**<^««#A;*£ixS£, »cimo*n. 

[0 0 9 6 ] Mc*mtkm^8 1 fct^EaoSAffifctSJSU 

^ u * ^ fltr^a-r - * m Srfir s x 5 
So 

[0097] Bl 714116 OD S P 8 60^3l®)fF$r^ 
f7D-f t-ht^5c rixibH 1 6fi.O ! ll 1 7 £:# 
RUT**W<7>K5«0|6J6ff!|{Cj:5R a k eSfa^S^ 

^^i^—f-^oftf^tcot^rHWt-S. r co[g hi: 
s p s^ieff-f ^"C-na^ix, fMW;*^ y £ lti* 
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[0 0 9 8] iT, iBiS^o 7r -f ^aS3£W2^feji5S 
S9 1) , D S P 8 0f*I^»8 1 

flLfcffi) ^^rtt^-rs (@17^7^S92) C 
[0 0 9 9] **ffi«5S?«B8 1 tt^HO«*fiti:««L 

*ui (hi 7 xv-y^s 9 3) , m-txm&T—f^m 

7 ^r-y-fS 9 4) o 

[0 10 0] *»^-**J£L#tMIff*«8 2tt*X 
^Lt^i^gffit^ (|17^7^S95) o 

[oioi] jraf-^wsasi z^mm^^yy^^ 

^eoffig £ (|17^7^S96) 0 

[0 10 2] fflHtr-^ffi«*tiJ«l 7i2*T$J*ig3^~ 

RS3nfc#offl»if-*&«ffiU mm^^—^f/^. 

6 tc*o^^o^c# $^ffi«i«r«#-rs (H- 
1 7^^^^S 9 8) 0 

[0 10 3] R a k e IP mx%$ 1 8 13 R a k e§ 

«ffl7£#LT«ffiLfcA?*£jf5£-J-5 (117^77 
^S9 9) o COB#, ft^tttS88llcttRake^ 

(117^7^5100) , ^•^J'X-^^J^L.^^ffl 

-fs (in^f'^sioi) o 

[0104] — a\ **ffl*5RaS 8 1 (4^IsI<7>tt*fflt 
«»Ur^5«*ffl^O*36S^^R«$ixfc«=SfiHrt 
t^fcixlf (Il7^7'7/S93) , 18^0 7 7^^ 

So 

[0105] **iJS«l 31418^077^^ 

^-^^^^»^"^«^L^^ffiff^lri58 2fc##S 

t^Ofif (Hi 7^-r^^S 9 7) 0 

[0106] tlB8^'-^ffi«tttHWl 7l4*rSs&«H'r- 
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1 7 9 8) o 

[0 10 7] Rake/^IiJ'JlT^lSI^RakeS: 
yS99) o D S P 8 teMM^v 7 r -OHM 

[0108] illfci; 5K, *#K©#5<o3Mfc0j-o 

^^ri:-r5Ci:T% ^m^tt^HI S C £ t> ^TffiT-fcSo 
[0109] mi 8tt*3gBH<7>jff 6 C0H*ffi|^J:5R a 
k. e§{fK«^«J*£^+^n ^H^fcSo BfwjSl^ 

DSP 8rtO¥*Sl«*W-»W llCRake 9 M 

Tffll 8 0ffl§jB**A*t5 £ 5(CL£:£A*M3, Hi 
2tC^-r*«M^>*3tDSMSff!l(C < t«R a k e SfS 

3 0itt^|ia^,Ra k egff»S<D»f|s£|f3«r*> 

So 

[oiio] 1 1 ttX«<0$£i£1ft*-< =• 

(SttttM : tttt) ^3*-r<5fflB8^ f -^*r*>'^/i' 

[0 111] Ztl\Z.£^X, sp*&«>b«-Jtffl5 1 1 ttfSf* 

<D^&£fa±.£-£Z>- t&X%. ^T*I»LT^fc 
[0112] mi 9RXfm 20iiil8ODSP8 

2 0*#S Lt*IPJtOf 6 ^^IWia^ R a k eg 

*J»> ^ y £ UTttrt»E«» i 4 rtiiRijrt), ro 
[0113] £-t\ iiyo -ouao^as 2 j&>fciBffi 

^n7r>f;HI-3S*7oft#^< Si: (IH^r^ 
Sill) , DSP8 <D5piS«*«-fl[« 1 1 i$^#>m?> 
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2) o 

[0114] ¥^m*tfS^l 1 

LT^Sm^M^O^^^^SS^tlfcl^^^H^ic^ 

4) e ^^-^wjeLst^m-jiflss 3ttsp*s*Aw- 

LSlMtta *^tb-rS (|19^7^S115) C 

io [0115] z<ommMfttmm\z, Dsps^t^i 
«*«8 i i^^ra-r-^wswi 3T-*^j*ij^-rssij{c 

^O^^rM^^^rtT^ (119^7^8116) 6 f 
»f-^«^l^ 8 3 tt**rffi«5K« 8 IT* 

^IT (^ij--^^itT).^v f -^*J^L#^fllb 
Srgffi-fS (119^7^S117) e 
[0116] *»^-**JSL#vMI«-»«8 3te£fcti 

119^7^S119) , f»f-^*iJgL*^l 
a fc^a^r — **J5£L*^ffi£ L (m i 9 ^ T y 7 S 1 
2 0) , t»f L# ^(1 a < I 
£lMttbT*>*Ui (S 1 9Xy L yy p S 119), ^#J^ 

(Hi 9^7^^$ 1 2 1) c 

[0117] ^^-^*J^1 3ttil3tt^n7r>f^ 

^offigir 4r«:#-rs (|19^7^S122) 4 
[0118] fflB8tf-^flr«tttiJ»l 7l4*#tflH'r- 

.R3£$nfc#<o*lMe-***aU *tti^^x-^ 
6^^0^^o*#$i:ffi1Bi:^r«^-t-5 (Hi 

1 ^^s^S 12 3) o 

[0 119] Rake^liJ!3iT^18liRake§ 
fS»7(c^LTttWLfc^^4r*B*-rs (119^7$/ 
^S 1 2 4 ) o - 1 1 tCI2R a k 

0^7^5125) , ^o-€r(0«Tfc*U#l^ffl^¥±& 

2 6) , i:iEO#i3lT-ff-®: \,tzftm : r — *<0±X<nM% 
S»3&»fcR a k e a**»J t> *£Tffl 1 8^t5/^0 

X®IZ>, S"J*3 ^ryt^^Otf — ^fflS:»< 5p*SHItS: 
ff^-TSo 

[0120] ^'T-^^J^L^^fllffS^S 3tt¥±& 
5t? tt*tf*« 1 lT-5R^)t¥*&tt*tc^«)R3e§n^:L# 
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f^S 1 2 8) o 

(120^7^^51 26) , o£ 0**:fiitfc3f*|5 8 1 

+ 5 (|20^7S/7 P S129) o 
[0122] — *\ 1 1 ^®<7>«*ffl[ 

rttcfctu* 119^7^8113) , fl^pyr 

^ /HZ>¥*&«* Off Wg^T" P 7 7 A^^fficD 

3SA5 8 3fciai*a-f5. **J^L#t^«KH«B8 
[0123] *r»7 f — ^JpJSWl 3ttdi8E7 , n:7 7 

.^^^f <l:^#tS (Hl9^^s/^S118) . 
[0124] fflHfc^^ffiS*fcti»l 7tt*»fflH7— 

fft^SB 1 6 iz^tDstxto-Xt £ ^ttt^^#t5 (0 
1 9 ^T" j/^S123) o 

[0125] Rake /^§'J 5 HI T« 18fj:Rake§: 
««7t£#LT«ffiLfc^;**:ifS-*-5 119^77 
1 2 4) 0 DSP 8 tti!^:/* 7 7 J ;u 

S!iS»2 3&»fejB!l«»T«#i s < 5*r^*>, JLIS^P^ 

[0126] _B£Lfc J: 5(c, **«(7>»6 oSiasW-C 

6 e r.OPt, ill"/ P 7 r ^ 2 f ^ o 

«^t6^tT-, ««*{fcSriaSr t-t^ffi-CfcSo 
[ 0 1 2 7 ] M 2 1 li**W(-*5{t S^^Oilffi^PPao 

t\ mm-?* y r ^/utumt*-?&mz7^ >># (f i 

nger) SrfflSliTS (^illJ^tli^r^^yX 
f'JS ^Tfc^ S >^ift# ( 1 CH I PSft) 



(12) 2000-134135 

22 

[0 12 8] C(DJ:5{c, *»7-^*JSL#iMII§|-» 
SB 12, 8 3f¥^*fFS^l 1 <DtHMS*«:St£* 
£fctt^^~^*J^L£^ffiii£3i5 8 2, 8 3m 
ffi**«8 1 ottWKSftSlcigJtt^n 77 -OkojUK 

m^^^m^m^^x^^-^m^m 3t-giy 

y<? -r^fT-^m^m-r^ct^x^, dsp 

— i, 8 <7>at3» <z>*aa**r *«t-<B:«-r s ^ ^ a« 

[0129] ifc, D S P 1 , 8 0«ffO«i3l4S:(S:J* 
-f&^h&X$Z><DX^ fi^oy^DSPl, 8£r»j 

[0 13 0] DSP1, 8 ^il#^)^If(7)S 

is ia oTHgw^iit s : ^ s ox*, mm 

[0 13 1] £ kM^fc, DSPl, 8 o«3t<z>#k3S* 
[0 13 2] ±|E<7>*^«Wo«d!;Xr^^rC0RWT- 

ft« -§-(c^ri-5^(co^r^-<fc^, i«cdmas 

[0133] 

^:cO/^(OSff{f^-^[^^^^-t-5R a k egftlfiJK* 

4<? c ^ r-f ay b 7 7 y 7 b 7 l , ity^ 

a k eSffSK^-rS^^S'Ji? iT^^t^^iC 

<t:^$rllS r. £&x$ Z>t t h^. '*x<o&mztt-rz> 

50 [Hi] *^ejomi ^Mia^R a k egffg® 
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[12] h i cod s p (o^mM^^T^'fy * — h 

[@3] 0 lO^^-^ipJSfflofeaib^Sr^-r^o 
[H5] H i^fflH^-^tt«*Hi«P«-i<5*^ffl[*5R 
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[Hi 6 1 **MoJK5<7)3ga6W{cJ:SR a k e£{f£| 
[Hi 7] | 1 6 S POMtM/Tt 7 P-f t 
[Hi 8 1 **W^*6^l6ft«^ctSR a k e SftSS 
[Hi 9] S l 8 <DD S P OMI Wlr^t 7 d t 
[H6l 1 ^IllfeWtCtSiiffi^'o^r -fA' 10 [120] Bl80DSPO»ai^t/7t7o-f + 



[87] ^SSftWfwJcSga^o^r^^ 
cosy cofdi <om *■ ^-r H r* h z> o 

[18 1 **WO«2 <0|£*fiWc £5R a k e^ft^g 
[89] B 8 <Z)D S P OfeltffSr/Tt 7 o - f t-' h 

[8 11] 5S*fi6£rgl-£fcb Lfc^£b^- 

* ¥U5£ L # vMtta**rSb co^:/ d ^ r -< A-co$]3£ 

» * co - m * 7* -r m z> * 

[8 12] ##W<Z>W3©H*W£J;5R a k e gfEJS 

[813] 8 1 2COD S PCOM@®jf^*^-f :7n — 

[8 14] *3SKO»4 0H16ff!l^«tSR a k e§fs$S 

[815] 8 1 4COD S P<Dj&mW}ft : &7Fl-7*— 30 
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1,8 DSP 

7 Rake Sff ^ 

1 i 5p«c^ffji«B 

•1 2, 8 2, 8 3 ^JSL^MIftffffl 

i 3 ^^—em^M 

1 4 f*l£|5f&1£3]5 

1 5 ^rajffiH'T— ^^-^ft^pw 

16 ^ffi^;*^— :/>Mfc#« 
i 7 fflH tr-^ffi«*tuw 

18 Rake ^^fij 9 iiTSTS 

8 i **fii«aia5 
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[15] 
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S41 



S42 
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S4 4 



-S45 



S46 



[010] 
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[Hi 1] 
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A/D 
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li 
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3 



1 7 W 
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[113] 



C & ) 
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j S52 







j-S53 









rS54 



S5 5 




1 



- S58 



I 



RAKE 2f;i«l~< XSIOS 



S59 
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A/D 



Rak e Steffi 
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?§B6ttfEtt& 



D SP (^X^-f^g) 



'Sell 



IS 



18 



Rak e/*X 



.1 4 



F«3«1Ett® CRAM) 



1 6 



[016] 



A/D 



HE* 



82 



13 v 
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1 8 W 
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rt«Bfitt« (RA M) 
DSP C^^^-^ffi) " 
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W 1 5 1 



( E8 *Q 





S71 
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S73 
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S74 
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I 
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S79 



NO 
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